Receptor-mediated mutual-effect amplification elicited by phenylephrine and serotonin in isolated rabbit aorta.
Phenylephrine (PE) and 5-hydroxytryptamine (5-HT) were utilized to study the effects of simultaneous coactivation of the alpha-1 and 5-HT2 receptors, respectively, on the contractile response of isolated rabbit aortic rings. A mutual-effect amplification of the PE-induced contractile response was observed with concentration-response curves (CRC) elicited by mixtures of PE and 5-HT, using a novel drug concentration paradigm. The theoretical CRC constructed using the Poch and Holzman method of equiactive agonist substitution demonstrated that the observed mutual-effect amplification was more than the result of simple additivity. Thus, the Leff model of mutual-effect amplification was utilized to predict the location of observed CRCs to mixtures of PE and 5-HT. Efficacy (tau) and slope factor estimates were determined using the Black and Leff operational model of pharmacological agonism and these values were used to predict the location of CRCs elicited by mixtures of PE and 5-HT. We demonstrated that the Leff model was insufficient to explain the observed degree of mutual-effect amplification.